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Hydrochemical Characteristics and Formation Causes of Ground Karsf Water
Systems in the Longzici Sprlng Catchment f4 |\ VY s

| F |
TANG Chun-lei'?, ZHENG Xiu-qing}* , LIANG Yong- ping’ ‘ ol X SN
(1. College of Water ‘Conservancy Science and Envlneenng, Talyuan Unlver%lty of Teehnology, Talyuan 030024, “China; 2 Key
Laborafory of Karsy Dynamlcq Ministry of Land’and’ Resohrceﬂ “and Guangxi Zhuang' Autonomous Regloh Institute of Karst Geology -
Chlnese Academy Qf Ceologlcal Sciences, GHITH]. 54,1’6'{ 04., Chlna) / o S
Abstract; The water of the Longzici Sprlng catchiment is the source of industrials agﬁcultural apd urban domestic water in Llnfen
City, Shanxi Brovincer=It is of great slgnlflce\nce to identify the sources and influencing factors|of karst water resources fortheir
development and utlhza.tlon and the protection of the, ecological environment. Taking the Karst groundwater in the Longzici Spring Area
as. the resear(h ob]ect systemiatic sample 'collection and ig0tope’ analys1s were carried out. Hydrochemistry methods ( Durov diagram,
ion ratio systemy’ “Gibbs diagram, hydrogensand oxygen 150t0.p’és and sulfur isotopes) were used to analyze the hydrochemical
characterlstlcs of groundwater. The hydrogeochemical and “environmental isotopic characteristics of Longzici Spring water are revealed.
The hydx;ocheml( -al field of karst groundwater in the Longzici Spring domain has obvious zonation, from the deep buried detention area
to the supply area to the runoff and discharge area. The hydrochemical types of karst groundwater detention area are SO,-Ca and SO, -
Ca-Mg, with total dissolved solids (TDS) of 960. 5-2340 mg-L~"; the supply area is HCO,-Ca + Mg and HCO, - SO,-Ca Mg, with
TDS of 340. 5-562 mg-L~"; and the runoff and discharge areas are SO, - HCO,-Ca-Mg-Na, SO, -HCO,-Ca, and SO, -HCO,-Ca-Mg,
with TDS of 494. 0-1 168. 5 mg-L.~'. The karst groundwater is mainly SO, + HCO,-Ca and SO, - HCO,-Ca-Mg type water. The content
range of sulfate ions is 61.6-1 503 mg-L™", with an average of 481.4 mg-L™'. A total of 70.3% of the karst groundwater SO;"
samples exceed the standard. The sulfate ions in karst groundwater mainly come from the dissolution of gypsum in the Ordovician
aquifer and the oxidation of pyrite in a coal aquifer. The ratio of sulfate ions in the Longzici Spring catchment that come from pyrite
oxidation in water is 20. 2% . According to the analysis of hydrogen, oxygen and sulfur isotopes, 70% of karst groundwater is polluted
by the acid water of coal mines to different degrees. Using the software PHREEQC, it is concluded that the hydrochemical
characteristics of the study area are mainly affected by dissolution and dedolomitization, rock salt, and gypsum.
Key words: hydrochemical characteristics; source of sulfate; hydrogeochemical simulation; stable isotope; Durov map; Gibbs map
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LSOl “HAEK 161 8.03 154 62.3 & 1.48 16.8 165 & 443 1) 256 SO4-1_-.,L€'03..19“§'-M«:;
LS02 sk 10.8  8.28 144 . 43.6- 5.6 132 5.2 468 L 33 S0, HCQR-Ca-Nd'
LS03 #yiHEik 1.7 8.58 20.6 | 1255 5.0 596 9.6 |/ 542 934 HCO;-SOj-Na~ &
1504 HuFsk w8 | 8.09 149/ | ' 182 /4956 © 530\ [352 S0,-HCO,-Na#Ga
Loy HFAK ST 812 175 93.1 40/ & 513 47280 SO, -HCO;-CafNal .~
106 ##IAk” 9.6 767 529, . 44.1 131 147 300 SOCH e
LS07 | IFK = 1'5.H6 7.72 127 9.64 7?3 '269‘-'l 265 S0,-HCQ;-Ca-Mg
LS08 AIIKT 155 7.52 29 § 32 g 224 26.2 el § 57T} 326 SO,-HCO;-€a 4
1.809" # K 16_ 7.51 304 .‘70.% 4 o414 14.8 2.4 770 302 SO,-Ca-Mg '
LS10y IR+ 1.7 7.56 148 643 L o216 105 11.5 617 . 280 SO, -HCO,-Ca-Mg-Na
L8t | Hi 4 1208 17074 61.5 4 28.94 _-sjlg;f 301 33.5 387 636  HCO;-S0,-Na
LS12 HHFAY 177 147 452 12 =316 100 15.3 1503 28 S0,-Ca
LS13 ok 9.9 7.62 121 48.8 1.34 106 39.2 424 244 SO, +HCO,-Ca-Na-Mg
LS14 Ik 164 7.66 86.9 32.6 1.29 104 11.5 345 244 SO, -HCO,-Na-Ca
LS15 K 16.4  7.54 211 49.2 1.41 92. 4 25.8 617 279 SO, +HCO;-Ca
LS16 HEHK 164 7.62 92.2 36.8 1. 14 13.8 9.57 193 234 SO, -HCO;-Ca-Mg
LS17 ZBK 16.4  8.36 19.2 13.5 1.18 152 12.4 73.7 390  HCO;-Na
LS18 #"HiHEK 21 7.83 130 57.8 3.46 122 18.2 488 367 SO, +-HCO;-Ca+Na-Mg
LS19 AHHIK 18.6  7.45 220 55 1.4 24 15.3 579 259 SO, +HCO;-Ca-Mg
120 HEHK 186 8 11.5 29.8 0.52 164 16.3 67.8 480  HCO;-Na
LS21 AEHK 6.2 7.67 132 52.2 1.53 22 24.9 311 273 SO, +HCO,;-Ca-Mg
LS22 AEHK 18.9 7.2 159 56. 4 2.04 31.1 35.9 420 267  SO,+HCO,;-Ca-Mg
LS23 HEHK 184 7.4 154 62.5 2. 64 97 9.57 560 298 SO, -HCO,-Ca-Mg-Na
LS24 #HiHEK 109 3.8 398 69.2 3.14 83.3 15.3 1559 0 S0,-Ca
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L.S36 AiEIK 10.9 8.2 61.7 24.9 4.46 7.23 6.09 135 161 SO, -HCO;-Ca*Mg
LS37 AHRK 9.3  8.27 66. 8 34.3 1.5 4.43 6.97 86.2 248 SO, -HCO,-Ca-Na
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